From the beginning of human history, flax (Linum ussitatissimum) has been cultivated for production of fibers and seeds. Currently, flax fibers are very important raw textile materials for textile [1] [2] [3] [4] [5] and industrial applications, 6-10 such as pulp and composite materials.
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From the beginning of human history, flax (Linum ussitatissimum) has been cultivated for production of fibers and seeds. Currently, flax fibers are very important raw textile materials for textile [1] [2] [3] [4] [5] and industrial applications, [6] [7] [8] [9] [10] such as pulp and composite materials.
As for the textile applications, flax fibers are increasingly used due to their excellent properties, i.e., very high strength, specific luster and handle, high absorbency and hygroscopicity, good thermal and electrostatic properties, protection against UV radiation, lack of any allergenic effect, optimum conditions for the skin, possibility of use in blends with cotton and chemical fibers, as well as many different possibilities for fiber modification in order to impart special or modify existing fiber properties, such as hydrophilicity, hydrophobicity, sorption, antimicrobial, and other properties. 1, [11] [12] [13] [14] [15] [16] [17] [18] Today, there is an increased interest in the use of plant fibers by different industrial sectors, such as automotive, shipbuilding, architecture, etc., mainly to replace glass fibers. Flax fibers together with other plant fibers have been one of the most attractive fillers for different types of polymers including rubbers, as well as for ceramic matrices due to some of their unique characteristics unparalleled with any other reinforcing/filler materials. 6, [7] [8] [9] [10] 19 They include renewability, biodegradability, good availability, low cost and density, limited damage to the processing equipment, reduced health hazard and reasonable strength and stiffness. Furthermore, there has been a clear trend toward the study and use of bioderived and bioinspired materials for many different biomedical applications, such as surgical meshes 17 and wound dressing materials. 20 
Non-cellulosic components of flax fibers
Pectin, the main component of pectinous gums, acts mainly as the bonding agents between the elementary fibers in technical flax fibers obtained from flax plants. Pectin is located in the middle lamella and the primary wall, while lignin, located in the middle lamella and the secondary wall, is responsible for the rigidity of the cell wall. The pectins of the middle lamella are encrusted with lignin, which makes it even more difficult for their removal and to split the bundles into fibers. Hemicelluloses are deposited as the amorphous and unoriented cell-wall constituent, which occupy spaces between the fibrils in both the primary and secondary walls. 21 
MATERIALS
Domestic traditionally water-retted flax fibers were used in this investigation. The flax fibers samples were obtained from the flax Venica variety (Czech Republic) grown at the experimental grounds in the vicinity of Banja Luka (the Republic of Srpska, Bosnia and Herzegovina). Flax stems were pulled after 100--day vegetative period and cold water-retted for 15 days. The flax fibers were separated by breaking, scutching and hackling procedures. The investigations were performed on technical (multi-cellular) long flax fibers. The chemical composition of the used fibers, determined according the procedure described later, was water solubles, 1.81 %; fats and waxes, 1.73 %; pectin, 6.97 %; α-cellulose, 75.81 %; hemicelluloses, 7.84 %; lignin, 4.03 % and ash, 0.83 %. All used chemicals were of p.a. grade. THE CHEMICAL TREATMENT SCHEME AND LIST OF SAMPLES 
